Neuronal vulnerability in Parkinson's disease.
The classic motor symptoms of Parkinson's disease result from the progressive death of dopaminergic neurons within the substantia nigra. To date the relatively selective vulnerability of this brain region is not understood. The unique feature of dopaminergic neurons of the human substantia nigra pars compacta is the presence of the polymer pigment neuromelanin which gives this region its characteristic dark colour. In the healthy brain, neuromelanin appears to play a functional role to protect neurons from oxidative load but we have shown that in the Parkinson's disease brain the pigment undergoes structural changes and is associated with aggregation of α-synuclein protein, even early in the disease process. Further, the role of the pigment as a metal binder has also been suggested to underlie the relative vulnerability of these neurons, as changes in metal levels are suggested to be associated with neurodegenerative cascades in Parkinson's disease. While most research to date has focused on the role of iron in these pathways we have recently shown that changes in copper may contribute to neuronal vulnerability in this disorder.